Evidence of a role for T-lymphocyte-mediated immunity in abscess formation comes from experimental models in mice and rats. The basic model involves the implantation in the peritoneal cavities of rats of a gelatin capsule containing barium sulfate, autoclaved colonic contents, and Bacteroides fragilis (16) . Rats immunized with the capsular polysaccharide of B. fragilis are protected from intra-abdominal abscess formation and the B. fragilis bacteremia also seen in rats given the abscess-inducing mixture (AIM) (12) . This protection is specific for B. fragilis. Adoptive transfer of antibody protects against bacteremia but not abscess formation in unimmunized rats (17) . Immunity to abscess formation is transferable with splenic T lymphocytes (17) . The immune T lymphocytes have been further characterized in a similar model of abscess formation in mice. Protection is mediated by antigen-specific suppressor T lymphocytes (20) from which an antigen-specific suppressor factor can be prepared (23) .
In addition to these studies demonstrating the role of T lymphocytes in immunity, it has been shown that athymic mice make fewer (3) or smaller (10) subcutaneous abscesses than controls. However, it was not clear whether this was due to a deficiency of T lymphocytes or to the presence of activated macrophages, which accounts for the enhanced resistance of athymic mice to bacterial infection in several models (1, 4, 5, 14, 19, 24) . Here we present evidence with a murine model of intra-abdominal abscess formation (15) that normal spleen cells reconstitute the abscess-forming potential of athymic mice and that the reconstituting cell type is a T lymphocyte. Further, we show that the presence of activated macrophages is unlikely to account for the smaller abscesses seen in athymic mice.
The model used for the induction of intra-abdominal abscesses has been described previously (15) . In brief, BALB/c mice and mice heterozygous (nul+) and homozy- Athymic mice examined 6 days after inoculation of AIM also had significantly smaller abscesses than those of control animals (7 ± 6 and 47 ± 12 mg per mouse, respectively). At this stage, however, the reconstituted athymic mice had abscesses similar in weight to those of the nonreconstituted animals (8 ± 6 mg per mouse).
The number of viable bacteria in abscesses found in the day 12 mice followed a pattern similar to that of the abscess weight (Fig. 1B ). There were significantly lower numbers of E. coli and B. fragilis in abscesses from hypothymic mice on day 12 when compared with the numbers in control mice (P < 0.03). By day 12, the numbers of E. coli and B. fragilis in the reconstituted athymic mice were similar to those of the control mice and significantly greater than those of the unreconstituted mice (P = 0.002).
Although the incidence of abscesses found in the reconstituted athymic mice doubled from day 6 to 12 (Table 1) and there was a significant increase in abscess weight, there was no significant change in the bacterial content of these abscesses over this period. This was also the case for the macroscopic lesions of the unreconstituted athymic mice.
Hematoxylin-eosin-stained sections of abscesses from control, heterozygous, and athymic mice revealed no significant differences among these groups.
Microorganisms present in peritoneal cavity washouts were quantified over 6 days after AIM inoculation into the peritoneal cavity on day 0. There was no significant difference in the clearance of either E. coli or B. fragilis between control and athymic mice (Fig. 2) . In addition, the total number of bacteria that could be cultured from the peritoneal cavity, liver, spleen, and macroscopic abscesses did not differ significantly between the two groups until day 6, when the reduced incidence of abscesses and the lower bacterial contents of those abscesses was found in athymic mice. Macroscopic abscesses did not develop in either control or athymic mice until 3 to 4 days after the inoculation of AIM.
We conclude that nonimmune T lymphocytes are involved in abscess formation. This is based on the observation that a Thy-1.2-bearing lymphocyte population was able to transfer to athymic mice the ability to make abscesses of significantly increased size (Fig. 1A) . Although this ability was not evident 6 days after reconstitution, a delay in recovery of a normal response in reconstituted athymic mice has been reported previously (13) . The participation in abscess formation of other cell types (e.g., B lymphocytes, and macrophages) also present in the reconstituting cell population is not excluded in our experimental protocol.
The smaller size of intra-abdominal abscesses observed in athymic mice (Fig. 1A) is consistent with the findings of two groups who examined subcutaneous abscess formation in athymic mice. They also found smaller lesions in athymic mice than in controls (3, 10) .
A possible explanation for these observations in athymic mice, in particular the significantly fewer bacteria found in their abscesses, is that the formation of smaller abscesses in athymic mice may be the result of the presence of nonspecifically activated macrophages. Nonspecifically activated macrophages have been reported to cause enhanced clearance of, and consequently higher resistance to, several bacterial pathogens in athymic mice. These include Listeria monocytogenes (1, 4, 5, 25) , Brucella abortus (1), Staphylococcus aureus and Salmonella typhimurium (14) , and Candida albicans (2, 19) . However, most of these pathogens are intracellular parasites and normally reside within macrophages, whereas B. fragilis and E. coli are extracellular pathogens, phagocytosed mainly by neutrophils (6) . Furthermore, failure to observe any difference between control and athymic mice in the clearance of E. coli and B. fragilis from the peritoneal cavity over 6 days (Fig. 2) suggests that activated macrophages were not important in inhibiting abscess formation in athymic mice.
The smaller abscess size in athymic mice may have been due to the absence of a T-lymphocyte-dependent mechanism required to encapsulate an area of infection adequately. A discrete capsule or wall of granulation tissue which contains collagen develops around abscesses after 4 to 6 days (11, 15) . Studies in athymic mice have shown that the deposition of fibrous tissue and collagen around the parasite Mesocestoides corti is T-cell dependent (18) . Others have noted that athymic mice have a reduced capacity to encapsulate microbes within granulomata (9, 21, 22) . The inability of athymic mice to form abscesses of normal size (Fig. 1A) and incidence (Table 1) may be due to a deficiency in T cells required for stimulation of adequate wall formation around sites of accumulated neutrophils and bacteria. Normally, the vascularized abscess wall would provide an efficient route for movement of neutrophils to the center of the lesion. Lymphokines produced by T lymphocytes may further stimulate neutrophil recruitment (20) . Hence, while immune T lymphocytes may inhibit abscess formation (17) 
